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£^7 1. (amended) A method of modeling circulation in a)i<ang subject, such method comprising the 
steps of: 

simulating the fluid dynamics orarfarterial circulatory system ; 
\ correcting the simulation tp-^ubstantially conform to a specific arterial anatomy of the 

living subject; 

forcing the sunmation with one or more flow parameters corresponding to a flow 
measurement obtained from the living subject; and, 

c^kJulating a flow of the circulatory system of the living subject based upon the corrected 
and J^rced simulation. 




2. (amended) The method of modeling as in claim 1 wherein the sipamated circulatory system 
includes the Circle of Willis. 



3. (amended) The method of modeling as in claim 1 fifrther comprising the step of calculating a 
flow of the circulatory system based upon a selept^ blood flow perturbation. 

4. (amended) The method of mockjiiig as in claim 3 wherein the selected blood flow 
perturbation is a surgical altg:;ation. 



5. (amended) The^ethod of modeling as in claim 1 wherein the step of correcting the 
simulation tp^ubstantially conform to the living subject's anatomy further comprises selecting a 
vessel ofihe simulation and a corresponding vessel in an image of the living subject . 
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6. (amended) The method ofpK^Hng as in claim 5 wherein the step of correcting the 
J simulation to substantjaHy :onform to the living subject's anatomy further comprises measuring 
\y a diameter of the^rresponding vessel in the image of tjie living subject. 




7. (amended) The method of modeling^in claim 6 further comprising localizing the 
T y corresponding vessel in three-^kiiensional space and tracing a boundary into adjacent areas in 
three-dimensional space tdlocate respective ends of the corresponding vessel. 




5. (amended) The method of modeling as in claim 7 further conwising updating the simulation 
\/^/ based upon the measured diameter and locations of the respective ends of corresponding vessel. 



9. (amended) The method of modeling as in claim 8 wh/^ein the step of calculating a flow 
further comprises using a one-dimensional, explicit, ^ite difference algorithm based upon a 
conservation of mass equation. 



10. (amended) The method of modelhig as in claim 9 wherein the step of calculating a 
flow further comprises using a Navier-St^s momentum equation. 

1 1 . (amended) The method of modeling as in claim 9 wherein the step of calculating a 
flow further comprises using an equation of state relating a local pressure to a local artery size. 



12. (amended) Ap^atus for modeling circulation within a living subject, such apparatus 

comprising: 

a computerized simulation model of an arterial circulatory system ; 
means fot/correcting the model of the circulatory system to substantially conform to a 
specific arteri^anatomy of the living subject; 

me^ns for measuring a blood flow in the circulatory system of the living subject; 
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means for forcing the model with one ibr more flow parameters corresponding to a flow 
measurement obtained from the living subject; and, 



I 
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means for calculating a flow and pressure of the circulatory system of the living subject 
based upon the corrected and forced model. 



13. (amended) The apparatus for mojdeling as in claim 12 wherein the circulation model 

further comprises the Circle of Willis. 



14. (amended) The apparatus for mbdeling as in claim 12 further comprising means for 
calculating a flow of the circulatory systen| based upon a selected blood flow perturbation. 

15. (amended) The apparatus for niodeling as in claim 12 wherein the means for 
measuring blood flow is a phase contrast magnetic resonance flow measurement system. 



16. (amended) The apparatus for jnodeling as in claim 15 wherein the means for 

correcting the model to substantially conform to the Uving subject's anatomy further comprises 
means for selecting a vessel of the model and a corresponding vessel in an image of the living 
subject . 



17. (amended) The apparatus foi 

correcting the model to substantially cofiform 
means for measuring a diameter of the 



modeling as in claim 1 6 wherein the means for 

to the living subject's anatomy further comprises 
orresponding vessel. 



18. (amended) The apparatus fbr modeling as in claim 17 further comprising means for 

localizing the corresponding vessel inl three-dimensional space and tracing a boundary into 
adjacent areas in three-dimensional space to locate respective ends of the corresponding vessel. 
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19. (amended) The apparatxis for modeling as in claim 18 further comprising m^ans for 
updating the model based upon the measured diameter and locations of the respecjive ends of the 
corresponding vessel. 

20. (amended) The apparatus for modeling as in claim 19 whemiii the means for 
calculating the flow further comprises means using a one-dimensiq^l, expHcit, finite difference 
algorithm based upon a conservation of mass equation. 




21. (amended) The apparatus for modeling as in ofaim 20 wherein the means for 
calculating the flow further comprises means using a^avier-Stokes momentum equation. 

22. (amended) The apparatus for modelfng as in claim 21 wherein the means for 
calculating the flow comprises means using in equation of state relating a local pressure to a 
local artery size. 

23. (amended) A systen/for modeling circulation in a living subject, comprising: 

a computerized fluid^ynamics simulation model of an arterial circulatory system ; 
a correction processor adapted to correct the model of the circulatory system to 
substantially confomi to a specific arterial anatomy of the living subject; 

a blood flow measurement device for obtaining a flow measurement from the living 
subject so &at the model may be forced with one or more flow parameters corresponding thereto; 
id 

a flow processor adapted to calculate a flow and pressure of the circulatory system of the 
U^ing subject based upon the corrected and forced model . 



systenffor modeling as in claim 23 wherein the circulation model 
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5. (amended) The system for modeling as in claim 23 wherenythe correction processor 

further comprises a cursor adapted to select a vessel of the model 



26. (amended) The system for modeling as inpl^im 25 wherein the correction processor 
further comprises a pixel processor adapted to OT6cess pixel data of the general area of the 
corresponding vessel to locate a boundary^ea between the corresponding vessel and 
surrounding tissue. 

27. (amended) Thi^ystem for modeling as in claim 26 wherein the pixel processor 
further comprises a di^ance processor adapted to measure a diameter of the corresponding 
vessel. 



28. (am^ded) The system for modeling as in claim 27 wherein the pixel processor 

fmroer comprises a tracing processor adapted to trace the boundary into adjacent areas in three- 
dimensional space to locate respective ends of the corresponding vessel. 

W~ — — — 

. ^ (New) The method of claim 1 further comprising the st^^f obtaining a flow 
measurement in the living subject by magnetic resonancp^Jnase contrast. 



n 

(New) 



The method of claim 1 furtjier :omprising the step of obtaining a flow 
measurement in the Hving subject hj^aDoppler flow measurement. 



( New) The app^atus for modeling as in claim 12 wherein the means for measuring blood 
flow is a Doppl^:^ow measurement device. 

^^^^^y^ system of claim 23 wherein the flow measurement device is a magnetic resonance 
lase contrast system. 



